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» The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

J)D Responsive to communication(s) filed on 27 May 2003 . ._. . _ . .. - 

2a)D This action is FINAL. 2b)K This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) D Claim(s) 1-69 is/are pending in the application. 

4a) Of the above claim(s) 1-8,21-23 and 25-29 is/are withdrawn from consideration. . 

5) Q Claim(s) is/are allowed. 

6) D Claim(s) 9-20 and 24 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) Q The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

11) E] The proposed drawing correction filed on 18 June 2001 is: a)KI approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) Q The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)QAII b)D Some*c)D None of: 

1 .D Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) ^ Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 1 9(e) (to a provisional application). 

a) Q The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
Attachment(s) 

1 ) Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) Paper No(s). . 



2) C] Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) Q Notice of Informal Patent Application (PTO-152) 

3) £3 Information Disclosure Statement(s) (PTO-1449) Paper No(s) 5 . 6) □ Other: 
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DETAILED ACTION 



Election/Restrictions 



Claims 1-8, 21-23, 25-69 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b), as being drawn to a nonelected invention, there being no allowable generic or linking 
claim. Applicant timely traversed the restriction (election) requirement in Paper No. 12, 6/3/03. 

Applicant's election with traverse of Group I, the species of SEQ ID NO: 2, claims 9, 10, 
12, 13, 17-20, in Paper 6/3/03 is acknowledged. The traversal is on a number of grounds, which 
have been thoroughly considered but not deemed persuasive. Regarding Applicant's assertion 
that there are no statutory grounds for the restriction: 

Under MPEP § 803, there are two criteria for a proper requirement for restriction between 
patentably distinct inventions: 

(A) The inventions must be independent (see MPEP § 8702.01, 806.04, 808.01) or 
distinct as claimed (see MPEP § 806.05- §806.05(1)): and 

(B) There must be a serious burden on the examiner if restriction is required (see MPEP § 
803.02, § 806.04(a)- 806.04(1), § 808.01(a), and § 808.02). 

Consistent with current patent practice, a serious search burden may be established by 
(A) separate classification thereof: (B) a separate status in the art when they are classifiable 
together: (C) a different field of search. These criteria were met in the above restriction. 
Further, a search is directed not only to art which would be anticipatory, but also to art that 
would render the invention obvious. 

Applicant asserts that there is no evidence for the utility of using the polynucleotide as a 
probe for diagnostic purposes, thus undermining the distinction between the polynucleotide and a 
transgenic animal. This argument has been fully considered but not deemed persuasive. 
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Applicant is directed to page 22, L28 to page 22, L27 of the instant specification wherein the use 
of the polynucleotide in diagnostic assays is discussed. 

The examiner does not understand Applicant's reasonings on page 4 regarding the 
distinctiveness of Group I and Group II. 

Applicant asserts that relying on the PTO classification system to establish 
distinctiveness is improper. This argument has been fully considered but not deemed persuasive. 
The restriction requirement relied on the different classifications to provide evidence of a search 
burden, not distinctiveness per se. For example, although a search of the polypeptides of Group 
II would overlap a search of the polynucleotides of Group I, the two searches would not be 
coextensive. In many instances, a protein will have been known in the art before the DNA has 
been discovered that encodes the protein. Often the protein will be known by a name different 
than the name given the protein after the cloning of the nucleic acid - and may even be 
associated with a completely different activity than that ascribed to it when the nucleic acid was 
cloned. Thus, for example, groups I and II require divergent searches, and to search both 
inventions would be burdensome. 

Applicant challenges the species restriction requirement. Applicant also notes that SEQ 
ID NO: 2 is a polynucleotide. The species defined by the examiner are independent and distinct 
species of invention, one not being required for the use of any other; and although a search of 
any one of the species may overlap that of another, the search of one species could not be relied 
upon, solely, to provide art that is anticipatory or would render obvious the invention of any 
other species, and to search all species would be burdensome. Therefore, the restriction is 





Application/Control Number: 09/884,21 1 



Page 4 



Art Unit: 1646 

maintained and made final. Additionally, it is noted that the examiner finds that claims 14 and 
15 relate to the elected group and species. 



Applicant is notified that Paper 4 that was received by the Office on 10/29/2001 indicates 
that an information disclosure statement (IDS) was provided by Applicant. However, no PTO- 
1449 or comparable form is now present in the application. Nor are any copies of references, 
that may have accompanied this form, now present in the application. Applicant is invited to 
resubmit such for consideration by the examiner. 
Sequence Rules Compliance: 

This application contains sequence disclosures that are encompassed by the definitions 
for nucleotide and/or amino acid sequences set forth in 37 CFR 1.821(a)(1) and (a)(2). However, 
this application fails to comply with the requirements of 37 CFR 1.821 through 1.825 for the 
following reasons: The specification makes reference to specific polynucleotide and/or 
polypeptide sequences, see page 16, LI 2 for example ; these references must contain a sequence 
identifier of the form: SEQ ID NO: X. Appropriate correction is required. 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 



Information Disclosure Statement 



Claim Rejections - 35 USC § 102 
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(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 



The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(AIPA) and the Intellectual Property and High Technology Technical Amendments Act of 2002 

_ do notappLy-when-the reference is-a U. S. -patent-resulting directly or-indireetly-from-an 

international application filed before November 29, 2000. Therefore, the prior art date of the 
reference is determined under 35 U.S.C. 102(e) prior to the amendment by the AIPA (pre-AIPA 
35 U.S.C. 102(e)). 

Claims 10, 17, 18, 19, 20, 24 are rejected under 35 U.S.C. 102(a) as being anticipated by 
U.S. Patent No: 6100048, filed September 4, 1996. 

U.S. Patent No: 6100048 discloses a polynucleotide having 79% sequence identity with 
the instant SEQ ID NO: 2 over a region of about 1500 base pairs (see attached sequence 
alignment) and would thus be expected to hybridize to the instant SEQ ED NO: 2 under the 
conditions required by the claims as highly stringent, absent evidence to the contrary. The 
polynucleotide disclosed by U.S. Patent No: 6100048 encodes a polypeptide that is a functional 
melantocortin-4 receptor, see col 14 Example 2F. Vectors, host, cells and methods of producing 
the polypeptide are also disclosed, see col 15 Example 15. 

Claims 9,10, 17, 18, 19, 20, 24 are rejected under 35 U.S.C. 102(a) as being anticipated 
by WO/00/27863, published May, 18, 2000. 

WO/00/27863 discloses a polynucleotide having 87% sequence identity with the instant 
SEQ ED NO: 2 over a region of about 1000 base pairs (see attached sequence alignment) and 
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would thus be expected to hybridize to the instant SEQ ID NO: 2 under the conditions required 
by the claims as highly stringent, absent evidence to the contrary. The polynucleotide disclosed 
by WO/00/27863 encodes a polypeptide that is a functional rhesus monkey melantocortin-4 
receptor, see the Abstract. Vectors, host, cells and methods of producing the polypeptide are 
also disclosed, see pages 15-20. 



Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 9, 10, 13-20 and 24 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for polynucleotides encoding a polypeptide of SEQ ED NO: 3 
or 4, and fragments thereof, and fragments thereof with additional heterologous sequences, e.g. 
epitope tags or carrier proteins, does not reasonably provide enablement polynucleotides 
encoding polypeptides comprising portions of SEQ ID NO: 3 or 4 or which need only hybridize 
to the encoding polynucleotide under the recited conditions or share a percent identity. The 
specification does not enable any person skilled in the art to which it pertains, or with which it is 
most nearly connected, to make or use the invention commensurate in scope with these claims. 

Claims 1 5 and 1 6 require polynucleotides encoding polypeptides comprising only 
portions of SEQ ID NO: 4. Also claims 9, 10, 13-20 and 24 require polynucleotides that need 
only hybridize to the disclosed polynucleotides or share a percent identity. Thus, the vast 
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majority of encoded polypeptides are amino acid sequence variants of SEQ ID NO: 4, i.e. amino 
acid substitutions, deletions or insertions in a protein corresponding to SEQ ID NO: 4, yet the 
specification has failed to teach one of skill in the art which amino acid substitutions, deletions 
or insertions to make. Furthermore, the specification has not provided guidance as to what 
properties of the allelic variants or sequence variants of the protein corresponding to SEQ ID 
NO: 4 might be desired nor any guidance as to which amino acid substitutions, deletions or 
insertions to make to achieve any desired property. Applicant has not defined a difference in 
structure or difference in function between the protein corresponding to SEQ ID NO: 4 and 
variants of said protein. If a variant of the protein corresponding to SEQ ID NO: 4 is to have a 
structure and function similar to the protein corresponding to SEQ ID NO: 4, then the 
specification has failed to teach one of skill in the art which amino acid substitutions, deletions 
or insertions to make that will preserve the structure and function of the protein corresponding to 
SEQ ID NO: 4. Conversely, if a protein variant of SEQ ID NO: 4 need not have a disclosed 
property, the specification has failed to teach how to use such a variant. 

The activities of the polypeptide of SEQ ID NO: 4 depicted in Figs 5-11 were 
accomplished with expression of the polypeptide of SEQ ED NO: 4. The specification has not 
provided a working example of the use of a variant of the polypeptide of SEQ ID NO: 4 nor 
sufficient guidance so as to enable one of skill in the art to make such a variant. The specification 
has failed to teach which amino acids of SEQ ID NO: 4 could be modified so as to produce a 
polypeptide that is not identical to SEQ ID NO: 4 and still retain any activity of the polypeptide 
ofSEQIDNO:4. 
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The problem of predicting protein structure from sequence data and in turn utilizing 
predicted structural determinations to ascertain functional aspects of the protein is extremely 
complex. While it is known that many amino acid substitutions are generally possible in any 
given protein, the positions within the protein ? s sequence where such amino acid substitutions 
can be made with a reasonable expectation of success are limited. Certain positions in the 
sequence are critical to the protein's structure/function relationship, e.g. such as various sites or 
regions directly involved in binding, activity and in providing the correct three-dimensional 
spatial orientation of binding and active sites. These regions can tolerate only relatively 
conservative substitutions or no substitutions (see Bowie et al., 1990, Science 247:1306-1310, 
especially p. 1306, column 2, paragraph 2). However, Applicant has provided little or no 
guidance beyond the mere presentation of sequence data to enable one of ordinary skill in the art 
to determine, without undue experimentation, the positions in the protein which are tolerant to 
change (e.g. such as by amino acid substitutions or deletions), and the nature and extent of 
changes that can be made in these positions. Also, these or other regions may be critical 
determinants of antigenicity. It is well appreciated in the art of antibody production that it is 
unpredictable which amino acids are critical antigenic determinants (see Alexander et al., Proc. 
Natl. Acad. Sci. 89(3352-3356)1992. Protein antigenicity can be significantly reduced by 
substitution of even a single residue. Further, even if an amino acid substitution does not destroy 
the activity of the immunizing protein, the substitution may significantly reduce the antigenicity 
of the protein (see the Abstract of Alexander et al.). The specification does not provide sufficient 
guidance as to how to make antibodies that are specific to variants of SEQ ID NO: 4 that can be 
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used for any specific purpose. The specification has not provided guidance as to natural variants 
that may exist, nor how to use antibodies specific to variants that might be created. 

Although the specification outlines art-recognized procedures for producing and 
screening for active variants (e.g. page 15), this is not adequate guidance as to the nature of 
active variants that may be constructed, but is merely an invitation to the artisan to use the 
current invention as a starting point for further experimentation. Even if an active or binding site 
were identified in the specification, they may not be sufficient, as the ordinary artisan would 
immediately recognize that an active or binding site must assume the proper three-dimensional 
configuration to be active, which conformation is dependent upon surrounding residues; 
therefore substitution of non-essential residues can often destroy activity. 

Due to the large quantity of experimentation necessary to generate the infinite number of 
variant recited in the claims and possibly screen same for activity, the lack of direction/guidance 
presented in the specification regarding which structural features are required in order to provide 
activity, the absence of working examples directed to same, the complex nature of the invention, 
the state of the prior art which establishes the unpredictability of the effects of mutation on 
protein structure and function, and the breadth of the claims which fail to recite any structural or 
functional limitations, undue experimentation would be required of the skilled artisan to make 
and/or use the claimed invention in its full scope. 

Claims 9, 10, 13-20 and 24 are rejected under 35 U.S.C. 1 12, first paragraph, as 
containing subject matter which was not described in the specification in such a way as to 
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reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

The specification discloses a feline and a canine polynucleotide of SEQ ID NO: 1 and 2, 
respectively, yet the claims encompass polynucleotides not described in the specification, i.e. 
polynucleotides sequences from other species, mutated sequences, allelic variants, or sequences 
need that need only hybridize to SEQ ID NO: 1 or 2 under the recited conditions or share a 
percent identity and yet which retain any useful functional limitations. The specification 
contemplates these variants, see pages 15 and 16 for example; yet none of these sequences meet 
the written description provision of 35 U.S.C. 112, first paragraph. The skilled artisan would not 
be able make useful predictions as to the nucleotide positions or identities of those sequences 
based on the information disclosed in the specification. 

The instant disclosure of a single polynucleotide from a cat and a single polynucleotide 
from a dog, does not adequately support the scope of the claimed genus, which encompasses a 
substantial variety of subgenera. A genus claim may be supported by a representative number of 
species as set forth in Regents of the University of California v Eli Lilly & Co, 1 19F3d 1559, 
1569, 43 USPQ2d 1398, 1406 (Fed. Cir. 1997). A description of a genus of cDNAs may be 
achieved by means of a recitation of a representative number of cDNAs, defined by nucleotide 
sequence, falling within the scope of the genus, or of a recitation of structural features common 
to the genus, which features constitute a substantial portion of the genus. The instant 
specification discloses, however, only two naturally occurring polynucleotide sequences, which 
is not sufficient to describe the essentially limitless genera encompassed by the claims. 



Application/Control Number: 09/884,2 1 1 Page 1 1 

Art Unit: 1646 

With the exception of the cat and dog polynucleotides referred to above, the skilled 
artisan cannot envision the detailed chemical structure of the encompassed variants that are not 
encoded by SEQ ID NO: 1 or 2, and therefore conception is not achieved until reduction to 
practice has occurred, regardless of the complexity or simplicity of the method of isolation. 
Adequate written description requires more than a mere statement that it is part of the invention 
and reference to a potential method of isolating it. The nucleic acid itself is required. See Fiers 
v. Revel, 25 USPQ2d 1601 at 1606 (CAFC 1993) and Amgen Inc. v. Chugai Pharmaceutical Co. 
Ltd., 18USPQ2dl016. 

One cannot describe what one has not conceived. See Fiddes v. Baird, 30 USPQ2d 1481 
at 1483. In Fiddes, claims directed to mammalian FGF's were found to be unpatentable due to 
lack of written description for that broad class. The specification provided only the bovine 
sequence. 

Therefore, only the cat and dog polynucleotides, but not the full breadth of the claim 
meets the written description provision of 35 U.S.C. §112, first paragraph. Applicant is 
reminded that Vas-Cath makes clear that the written description provision of 35 U.S.C. §1 12 is 
severable from its enablement provision (see page 1115). 

Claims 9-20 and 24 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and/or use the invention. The invention 
appears to employ novel nucleic acid molecules (i.e. ATCC #s PTA-1762 and PTA-1761 ). 
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Since the nucleic acid molecules are essential to the claimed invention they must be obtainable 
by a repeatable method set forth in the specification or otherwise readily available to the public. 
If the nucleic acid molecules are not so obtainable or available, the requirements of 35 U.S.C. § 
112 may be satisfied by a deposit of the nucleic acid molecules. The specification does not 
disclose a repeatable process to obtain the nucleic acid molecules and it is not apparent if the 
nucleic acid molecules are readily available to the public. It is noted that Applicant has 
deposited the nucleic acid molecules (page 16), but there is no indication in the specification as 
to public availability. If the deposit is made under the Budapest Treaty, then an affidavit or 
declaration by Applicant, or a statement by an attorney of record over his or her signature and 
registration number, stating that the specific nucleic acid molecules have been deposited under 
the Budapest Treaty and that the nucleic acid molecules will be irrevocably and without 
restriction or condition released to the public upon the issuance of a patent, would satisfy the 
deposit requirement made herein. If the deposit has not been made under the Budapest Treaty, 
then in order to certify that the deposit meets the criteria set forth in 37 C.F.R. §§ 1.801-1.809, 
Applicant may provide assurance of compliance by an affidavit or declaration, or by a statement 
by an attorney of record over his or her signature and registration number, showing that: 

(a) during the pendency of this application, access to the invention will be afforded to the 
Commissioner upon request; 

(b) all restrictions upon availability to the public will be irrevocably removed upon granting of 
the patent; 

(c) the deposit will be maintained in a public depository for a period of 30 years or 5 years after 
the last request or for the effective life of the patent, whichever is longer; 

(d) a test of the viability of the biological material at the time of deposit will be made (see 37 
C.F.R. § 1.807); and 

(e) the deposit will be replaced if it should ever become inviable. Applicant's attention is 
directed to M.P.E.P. §2400 in general, and specifically to §241 1.05, as well as to 37 C.F.R. § 
1.809(d), wherein it is set forth that "the specification shall contain the accession number for the 
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deposit, the date of the deposit, the name and address of the depository, and a description of the 
deposited material sufficient to specifically identify it and to permit examination." 

At page 16, the date of the deposit and the address of the depository are missing. The 

specification should be amended to include such, however, Applicant is cautioned to avoid the 

entry of new matter into the specification by adding any other information. Finally, Applicant is 

advised thaMhe address for the ATCe has recently changed, andthat the"new"address"slToTird 

appear in the specification. The new address is: 

American Type Culture Collection 

10801 University Boulevard 

Manassas, VA 201 10-2209 



The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 9, 10, 17-20, 24 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The claims require a "functional MC4R", yet the specification does not set forth a 
definition of this term such that the artisan would unambiguously know whether he or she was in 
possession of a molecule meeting the limitations of the claim. Must a "functional MC4R" have 
each of the functions depicted in Figs 5-1 1, or only some? Perhaps a "functional MC4R" is only 
a small portion of the protein that is capable of eliciting an immune response, e.g. page 41. 
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Thus, the artisan cannot be reasonably appraised of the metes and bounds of the claims because 
of the presence of this term. 



No claims are allowable. 

Please note the new official fax number below: 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Brannock, Ph.D., whose telephone number is (703) 306- 
5876. The examiner can normally be reached on Mondays through Thursdays from 8:00 a.m. to 
5:30 p.m. The examiner can also normally be reached on alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Yvonne Eyler, Ph.D., can be reached at (703) 308-6564. 

Official papers filed by fax should be directed to (703) 872-9306. Faxed draft or 
informal communications with the examiner should be directed to (703) 308-0294. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308-0196. 



Conclusion 



MB 
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Sequence alignment: U.S. Patent No: 6100048 



APPLICATION NUMBER: US/08/706 , 281A 
FILING DATE: 04-SEP-1996 
CLASSIFICATION: 435 
ATTORNEY/AGENT INFORMATION: 

NAME: No. 610004 8nan, Kevin E 
REGISTRATION NUMBER : 35,303 
REFERENCE/DOCKET NUMBER: 96,886 
TELECOMMUNICATION INFORMATION: 
TELEPHONE: 312-913-0001 
TELEFAX: 312-913-0002 
TELEX : 

INFORMATION FOR SEQ ID NO: 15: 
SEQUENCE CHARACTERISTICS : 
LENGTH: 1671 base pairs 
TYPE: nucleic acid 
STRANDEDNESS : s ing le 
TOPOLOGY: linear 
MOLECULE TYPE: CDNA to mRNA 
FEATURE : 

NAME/KEY: 5'UTK 
LOCATION: 1 . . 393 
FEATURE : 

NAME/KEY : CDS 
LOCATION: 394 . .1389 
FEATURE : 

NAME/KEY: 3'UTR 
LOCATION: 1390.. 1671 
US-08-706-281A-15 

Query Match 47 .3%; 

Best Local Similarity 79.4%; 
Matches 1249; Conservative 



Score 939; DB 3; Length 1671; 
pred. No. 2.9e-219; 
0; Mismatches 304; Indels 20; 



Gaps 
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Db 


448 
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Db 


508 


Qy 


621 


Db 


568 


Qy 


681 


Db 


628 



AAAAAAGAAAAAGAAAAAAGAAAAAAABAAAAiU^"^ . 
ll i ill III II I I I I I I I I I I I I I I I I I I III' 

IJvtgcataagattaaagttaaagcagaagtgagaacaagaaagcaaagagcagactcttt 

SAACTAAGAATGAGCATTTCAGAAATCGAAGATGTTACAGTGAAGGTGATCGGAGCTGTA 

CAACTGAGAATGAATATTTT-GAAGCCCAA 
CCTGGAAGACAGTAAGAGCTCCACTGCCAGCCTT 

cctaaJJIgagactaaaaactccatgtcaagc - TCTGG ACTTGTGACATTT ACTC ~ ACA 

CCTGGCAGGCCAGCTGGATCCTCAGAACTTTGGGACGCACGGAGAGGGGGAGAACATCAC 
i i l l l I I I I I I I I I I I I I I I I III I I I I I I I I I 

GCAGGCATGGCAATTTTAG^ 



11; 



203 



153 
263 



323 



328 



440 



TG ?t? G ?I^ MCT I I I I I I ' ' ' ' ' ' ' ' I III I II I HI Ml I I Ml 

GCCAGCATGGTGAACTCCACCCACCGTGGGATGCACACTTCTCTGCACCTCTGGAACCGC 

AGCACCTACGGACAGCACGGCAACGCCACTGAGTCCCTTGGCAAAGGCTACCCCGACGGG 

I i i I in til lilt III III I I I I I I I I I 1 11 ' ' 

AGCAGTTACAGACTGCACAGCAATGCCAGTGAGTCCCTTGGAAAAGGCTACTCTGATGGA 

GGATGCTACGAGCAACTCTTCGTCTCCCCGGAGGTGTTCGTGACTCTGGGGGTCAT 
GGGTGCTACGCGCAACTTTTTGTCT 

TTGCTGGAGAACATTCTGGTGATCGTGGCAATAGCCAAGAACAAGAATCTGCACTCACCC 

ATGTACTTTTTCATCTGTAGCCTGGCTGTGGCCGATATGCTGGTGAGCGTTTCCAACGGG 
lELiiiciicUcA^ 



447 



560 



567 



740 



687 
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Qy 741 TCAGAGACCATCGTCATCACCCTGTTGAACAGTACGGATACGGACGCGCAGAGTTTCACG 800 

nK coo 1 ' 1 1 1 1 1 1 1 1 H I I I I I I I I II III | | | | | | | | | | | | j | | | | | | t I I I I I 

Db 688 TCAGAAACCATTATCATCACCCTATTAAACCGTACAGATACGGATGCACAGAGTTTCACA 747 

Qy 801 GTGAATATTGATAATGTCATTGACTCGGTGATCTGTAGCTCCTTGCTCGCCTCGATTTGC 860 

nK iiiiiiiifiuiiiiiiiiiiiiininiiiiiiniiiiiiiii i mi 

Db 74 8 GTGAATATTGATAATGTCATTGACTCGGTGATCTGTAGCTCCTTGCTTGCATCCATTTGC 807 

Qy 861 AGCCTGCTCTCAATTGCAGTGGACAGGTACTTTACTATCTTTTATGCCCTCCAGTACCAT 920 

n . Qno HI II Ml II! II Mil M II Mill I I jIMIIIIIIM Mill I III II III I II 

Db 808 AGCCTGCTTTCAATTGCAGTGGACAGGTACTTTACTATCTTCTATGCTCTCCAGTACCAT 867 

" -9-2-1 AACATCATGACGGTGAGGCGGGTTGGGATC ATCATCAGTf GCATCTGGGCGGCTTGCACG 980 
ocn 111,1 1,1,1 " 1 '"I III III Mil III Mill IN Mill I Ml II I II 
Db 868 AACATTATGACAGTTAAGCGGGTTGGGATCAGCATAAGTTGTATCTGGGCAGCTTGCACG 927 

Qy 981 GTGTCAGGCATCTTGTTCATCATTTACTCGGACAGTACTGCTGTCATCATCTGCCTCATC 1040 

,™ 11 11111 11 I H I II I I II I I I II M || MM I M M II I I II I 1 1 I I I I I II I 

Db 928 GTTTCAGGTATTTTGTTCATCATTTACTCAGATAGTAGTGOT 987 

Qy 1041 ACCATGTTCTTCACCATGCTGGCCCTCATGGCTTCTCTCTACGTCCACATGTTCCTCATG 1100 

riK nnn illlllllMIIIIMMIIMI II I II I II II I Mil M III III III MM Ml 

Db 988 ACCATGTTCTTCACCATGCTGGCTCTCATGGCTTCTCTCTATGTCCACCTGTTCCTGATG 1047 

Qy 1101 GCCAGACTGCACATCAAGAGAATCGCCGTCCTCCCGGGCACCGGCACCATCCGCCAAGGG 1160 

11111 11 1,111 Mm M H iiiiiin inn ii j 1 1 1 1 1 1 j i j r I I 

Db 1048 GCCAGGCTTCACATTAAGAGGATTGCTGTCCTCCCCGGCACTGGTGCCATCCGCCAAGGT 1107 

Qy 1161 GCCAACATGAAGGGTGCCATT ACCTTGACCATACTCATTGGGGTCTTCGTCGTCTGCTGG 



nno JJi" 11111111 ' I 11111111111111 II Mill Mill If MM I MM 

1108 GCCAATATGAAGGGAGCGATTACCTTGArrATrrTf3aTT/7r;r , f2Tir"Tirnm/^rnmAmAmAAriiA^ 



Qy 1221 
Db H6B 



1220 

GCCAATATGAAGGGAGCGATTACCTTGACCATCCTGATTGGCG H67 
GCTCCATTCTTCCTCCACTTGATATTCTACATCTCTTGTCCCCAGAATCCATACTGTGTG 1280 

H II MINIMI MM II I Ml I II MM M llllll! I II Ml Mill III I II 

GCCCCATTCTTCCTCCACTTAATATTCTACATCTCTTGTCCTCAGAATCCATATTGTGTG 1227 
Qy 1281 TGCTTCATGTCTCACTTTAACTTGTACCTCATTCTGATCATGTGTAACTCCATCATCGAC 134 0 

I I I I i II M I I I II I I I I II I I I I I | Mill II I Ml MM III I II I I II II II 

Db 1228 TGCTTCATGTCTCACTTTAACTTGTATCTCATACTGATCATGTGTAATTCAATCATCGAT 1287 ' 

Qy 1341 CCTCTCATTTATGCACTCCGGAGCCAAGAGCTGAGGAAAACCTTCAAAGAGATCATCTGT 1400 

nv, noo ''"1 I Hill I I Mill Mil Mill IIMIjMMMMIIII MMMI 111 I 

Db 1288 CCTCTGATTTATGCACTCCGGAGTCAAGAACTGAGGAAAACCT 1347 

Qy 1401 TGCTATCCTCTGGGTGGCCTTTGTGACTTGTCTAGCAGATACTAGCTGGGGACAGAGGAA 1460 

1 HUM Mill MM MM II MM IMMMIM II || IMIMIIIM I 

TCCTATCCCCTGGGAGGCCTTTGTGACTTGTCTAGCAGATATTAAATGGGGACAGAGCAC 1407 



Db 1348 



Qy 1461 G TACT AAA - ~ AACATGCACCAGAGACTTCTTCATCCTCACACAACATGAACTGTGTGCTT 1518 

NMI Mill li I I I I I I I I I I I I II II I II 1 1 II I I III 

T 1467 



Db 1408 GCAATATAGGAACATCCATAAGAGACTTTTTCACTCTTACCCTACCTGAATATTCTACT' 



Qy 1519 GGACAACAGCTGCTTCTTCAGTATAAGGCAGGAGTTGAGAATATCTGTTGCACAAATTCA 1578 

I II II Ml Mill II || II I llllll Mill III llllll 
Db 1468 CTGCAACAGCTTTCTCTTCCGTGTAGGGTACTGGTTGAG - ATATCCATTGTGT AAATTTA 1526 

Qy 1579 ACTTTATGATGTTTTGATGTGAAAAAAAAAATGCCCAGGCTCTGTA-CATTGCTAATGTC 1637 

i II I I M I I I I I I M I M I I I II I II I I I II I II I I I I I I 

Db I 527 AGCCTATGATTTTT AATGAGAAAAAATGCCCAGTCTCTGTATTATTTCCAATCTC 1581 

Qy 1638 ATGCTAC -TTTTGGGCTGTGCATTGTTAATCCAT-TTCGACGCTGTAGACACTTTGAATT 1695 

I I I I I II MM III I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Db 1582 ATGCTACTTTTTTGGCCATAAAATATGAATCTATGTTATAGGTTGTAGGCACTGTGGATT 1641 

Qy 1696 TCTAGAAAAGAAA 1708 

I I I I I III 

Db 1642 T AC AAAAAG AAAA 1654 
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XX 
DT 
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KW 
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FH 
FT 
FT 
FT 
XX 
PN 
XX 
PD" 
XX 
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XX 
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XX 
PA 
XX 

PI 

XX 
DR 
DR 
XX 
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PT 
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XX 

cc 
cc 
cc 
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cc 
cc 
cc 
cc 

XX 
SQ 



AAA26972; 

04-AUG-2000 (first entry) 

Rhesus monkey melanocortin-4 receptor gene. 

Rhesus monkey; rhodopsin; G-protein coupled receptor; anorectic- 
melanocyte stimulating hormone; melanocortin receptor; obesity; ss . 



Macaca mulatta. 

Key 
CDS 



Location/Qualifiers 
17 .1015 
/*tag= a 

/product- "melanocortin-4 receptor protein" 



WO200027863-A1. 



18-MAY-2000. 



05 -NOV- 1999; 



09-NOV-1998; 



99WO-US25767 . 



98CJS-01O7721 . 



(MERI ) MERCK & CO INC. 

MacNeil DJ, Weinberg DH, Van Der Ploeg LHT; 

WPI; 2000-376480/32. 
P-PSDB; AAY94301. 

Novel DNA encoding rhesus monkey melanocortin 4 receptor protein, 
recombinant ,vectors and host cells, useful in methods for identifying 
selective agonists and antagonists 

Claim 1; Page 35; 53pp; English. 

The present sequence encodes the rhesus monkey melanocortin-4 
receptor protein (MC-4R). Melanocortin receptors belong to the 
rhodopsin sub-family of G-protein coupled receptors. They bind and are 
activated by peptides such as alpha-, beta-, or gamma -melanocyte 
stimulating hormones derived from the pro-opiomelanocortin gene and they 
are believed to mediate a wide range of physiological functions. 
The rhesus MC-4R gene was isolated by PCR using a series of four 
oligonucleotides (AAA2697 3-A26976) based on the human MC-4R gene sequence 

and designed to incorporate a restriction enzyme site for cloning into 
the expression vector pCI-neo. The recombinant vector was transformed 
into DH5a cells in preparation for DNA sequencing . The present sequence 
or a mutated form may be introduced into an expression vector for 
expression in host cells. The subcellular membrane fractions will 
comprise either wild-type or mutant forms of rhesus MC-4R at enhanced 
levels and can be used in assays to identify ligand binding, activators 
and modulators, agonists and antagonists of MC-4R. This will allow for 
selection of compounds that are active for the rhesus receptor in vitro 
and will allow the selection of novel drugs to treat obesity. 

Sequence 1030 BP; 239 A; 254 C; 222 G; 315 T; 0 other; 



Query Match 41.2%; 
Best Local Similarity 87.4%; 
Matches 895; Conservative 



Score 817.6; DB 21 
Pred. No. 8.8e-184; 
0; Mismatches 129; 



Length 1030; 
Indels 0; Gaps 



0; 



Qy 
Db 

Qy 

Db 

Qy 

Db 



4 36 CTTGTTGCAGGATGAACTCCACCCTTCAGCACGGAATGCACACTTCTCTCCACTTCTGGA 495 
II i III III III III I I I I I I I I I I I I I I I I I I I I I I I I 

6 CTCCTGCCAGCATGGTGAACTCCACCCACCGTGGGATGCACGCTTCTCTGCACCTCTGGA 6 5 

4 96 ACCGCAGCACCTACGGACAGCACGGCAACGCCACTGAGTCCCTTGGCAAAGGCTACCCCG 555 
I I I I I I I I I I j I III I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
66 ACCGCAGCAGCCACAGACTGCACAGCAATGCCAGTGAGTCCCTTGGAAAAGGCTACTCTG 125 

556 ACGGGGGATGCTACGAGCAACTCTTCGTCTCCCCGGAGGTGTTCGTGACTCTGGGGGTCA 615 

I II II I I I I I I I I I I I I I I II Mill II MINIM Mill Mill llll 

126 ATGGAGGGTGCTACGAGCAACTTTTTGTCTCTCCTGAGGTGTTTGTGACACTGGGTGTCA 185 
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r 



Qy 


616 


Db 


186 


Qy 


676 


Db 


246 


Qy 


736 


Db 


306 


Qy 


796 


Db 


366 


Qy 


856 


Db 


426 


Qy 


916 


Db 


486 


Qy 


976 


Db 


546 


Qy 


1036 


Db 


606 


Qy 


1096 


Db 


666 


Qy 


1156 


UD 


726 


Qy 


1216 


Db 


786 


Qy 


1276 


Db 


846 


Qy 


1336. ' 


Db 


906 ' 


Qy 


1396 r 


Db 


966 : 


Qy 


1456 l 


Db 


1026 i 



T^??TT? C T??^^ CATTCTGGTGATCGTGGC ^ TAGCCAAGAA CAAGAATCTGCACT 675 

i mill 1 1 ii i ii ii i inn iii ii ikmimmi him ii Mini i 

TCAGCTTGTTGGAGAATATCTTAGTGATTGTGGCAATAGCCAA 245 

CACCCATGTACTTTTTCATCTGTAGCCTGGCTGTGGCCGATATGCTGGTGAGCGTTTCCA 735 
lllllllllllllllllllll | I || || || Ill lllllllllll I Mill I 

CACCCATGTACTTTTTCATCTGCAGCCTGGCTGTGGCTGATATGCTGGTGAGCGTTTC 305 

ACGGGTCAGAGACCATCGTCATCACCCTGTTGAACAGTACGGATACGGACGCGCAGAGTT 7 9 5 
1 11 1,1,1 1 1 1 1 I IMIIIMMI II I I I I I I I I | I | | | | | | | | | I | I | | | 
ATGGATCAGAAACCATTGTCATCACCCTATTAAACAGTACAGATACGGACACACAGAGTT 365 

TCACGGTG AATATTGAT AATGTCATTG ACTCGGTGATCTGT AGCTCCTTGCTCGCCTCGA 855 
' ' ' ' 1 1 1 1 1 lllllllllll | | | | || | | I I | | | | | | | | | | | | | | | | | | || || | 
TCACAGTGAACATTGATAATGTTATTGACTCAGTGATCTGTAGCTCCTTGCTTGCATCCA 425 

TTTGCAGCCTGCTCTCAATTGCAGTGGACAGGTACTTTACTATCTTTTATGCCCTCCAGT 915 

i ii i in i ii ii i MMMiMimi mm H inn ii | i,u inn ,, mm 

TTTGCAGCCTGCTTTCAATTGCAGTGGACAGGTACTTT ACTATCTTCTATGCTCTTCAGT 4 8 5 
ACCAT AAC ATC ATGACGGTG AGGCGGGTTGGG ATCATCATC AGTTGCATCTGGGCGGCTT 975 

I II I I II I II Mill II I I I II II I II I || Mill | inn II II II II Mil 

ACCAT AACATT ATG ACAGTT AAGCGGGTTGGG ATCATCATAAGTTGTATCTGGGCAGCTT 545 

GCACGGTGTCAGGCATCTTGTTCATCATTTACTCGGACAGTACTGCTGTCATCATCTGCC 1035 

llllll 1 llllllll IIIIIIMMMIMM II | Ml 

GCACGGTTTCAGGCATTTTGTTCATCATTTACTCAGATAGTAGTGCTGTCATCATCTGCC 605 

TCATCACCATGTTCTTCACCATGCTGGCCCTC ATGGCTTCTCTCTACGTCCAC ATGTTCC 1095 

I J I I I M I I I 1 1 II 1 1 1 1 M 1 1 I I 1 1 1 I | | | 1 1| M I I I II I I I (I I I I I I I I I I I I 

TCATC ACCATGTTCTTCACCATGTTGGCTCTC ATGGCTTCTCTCT ATGTCC AC ATGTTCC 665 

TCATGGCCAG ACTGCACATC AAGAG AATCGCCGTCCTCCCGGGCACCGGCACC ATCCGCC 1155 
1 "HUH M Mill I I I I I || || MMMM Mill II IIMIIIII 
TGATGGCCAGGCTTCACATTAAGAGGATTGCTGTCCTCCCCGGCACTGGTGCC ATCCGCC 725 

AAGGGGCCAACATGAAGGGTGCCATTACCTTGACCATACTCATTGGGGTCTTCGTCGTCT 1215 
'I'l'llll llllllll II I I I I I llllllll II Mill | || M II MM 
AAGGCGCCAATATGAAGGGAGCGATTACTTTGACCATCCTGATTGGCGTCTTTGTTGTCT 785 

GCTGGGCTCCATTCTTCCTCCACTTGATATTCTACATCTCTTGTCCCCAG AATCC ATACT 1275 
J.' 1 '"' I I I I II I I II M I I I | I I I | I II I I I I I I M I I I I II lllllllllll I 
GCTGGGCCCCATTCTTCCTCCACTTAATATTCTACATCTCTTGTCCTCAGAATCCATATT 845 

GTGTGTGCTTCATGTCTC ACTTT AACTTGT ACCTC ATTCTG ATCATGTGT AACTCCATCA 1335 
' I I I I I I I I I I I I I I I I I I I II I || I II I I I I I II I I II I I II II I I || I || III 
GTGTGTGCTTCATGTCTCACTTTAACTTGTATCTCATACTGATCATGTGTAATTCAGTCA 905 

TCGACCCTCTCATTTATGCACTCCGGAGCC AAGAGCTGAGG AAAACCTTC AAAGAGATCA 1395 
"I' "HI I I M I I I I M I I I I I I I Mill II II II Mill IMIM Mllll I 
TCGATCCTCTGATTTATGCACTCCGGAGTCAAGAACTAAGGAAAACCTTCAAAGAGATCA 965 

TCTGTTGCT ATCCTCTGGGTGGCCTTTGTG ACTTGTCT AGCAGAT ACTAGCTGGGGACAG 1455 

I I 1 * I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I M M II I II I I I I I I II M I 
TCTGTTGCTATCCCCTGGGAGGCCTATGTGACTTGTCTAGCAGATATTAAATGGGGACAG 1025 

AGGA 1459 

II I 



